Introduction {#sec1-1}
============

The delivery of health research knowledge to the public through mass media is particularly an important and sensitive issue. Multiple evidences suggest the impact mass media has on changing health behavior, going so far as altering the methods of treatment.\[[@ref1]\]

Several studies have underscored the inappropriate quality of health news. This problem exists in developed countries too,\[[@ref2][@ref3][@ref4][@ref5]\] and shortcomings and exaggerations have been reported in medical and health news reports.\[[@ref5][@ref6][@ref7]\] Many factors at multiple levels affect the quality of the news during its production process. Factors at individual level, media and organizational level, extra-media factors (such as economic, social, and political factors) have been recognized.\[[@ref2][@ref8][@ref9]\]

At individual level, health journalists constitute the most important ring in the news production chain and greatly affect the quality of the news produced. Dearth of health knowledge, lack of familiarity with scientific knowledge and research methods, lack of familiarity with scientific terminology, and difficulties in finding and using valid sources are some of the barriers at individual level.\[[@ref4][@ref7][@ref8][@ref10]\]

So far, academic educational courses have been held to train health journalists. Furthermore, short-term educational courses have been held to promote the journalists' level of knowledge.\[[@ref11]\] In some countries, measures have been taken to control the quality of health news published, such as establishment of websites that assess disseminated news using certain indicators.\[[@ref12]\] Such measures can encourage journalists to adhere to the items proposed for health news production.

Based on the available evidence, like many other countries, the quality of the news disseminated in Iran is undesirable.\[[@ref2][@ref3][@ref4][@ref5]\] Bearing in mind the dearth of health and research knowledge among journalists and media personnel, the need to find solutions for improving and promoting their level of knowledge is felt. The objective of this study was to develop an appropriate checklist for health journalists to help them in producing health research news. In this way, the target audience will receive the necessary information, and the news will have a high level of accuracy and authenticity. The existent tools had certain limitations, so we tried to develop a practical tool for health journalists, in addition to assessing its reliability and validity. Items of this checklist are the items journalists need to consider in the stages of selection, production, and writing news to improve the quality of health news.

Methods {#sec1-2}
=======

Production of checklist {#sec2-1}
-----------------------

To identify domains and the required questions for each domain and for checklist design to produce news on the result of medical and health research, (1) literature review and (2) experts' views were used.

Google Scholar and PubMed were searched for similar checklists and instruments with the following keywords: ((health news OR medical news) AND (tools OR checklist OR guideline)). Henceforth, relevant articles were extracted and their items were used in the first draft \[[Appendix 1](#App1){ref-type="app"}\]. Since other studies have been carried out by the research team on the quality of disseminated news, the needs provided by health news producers (editors, editors-in-chief, and health journalists) were used in this checklist. Two appropriate tools were found and used. Oxman checklist consists of eight items on the evaluation of research studies that have been decided to produce news from. Another applied tool was Media Doctor^™^ website. Media Doctor^™^ uses this tool to evaluate disseminated medical innovation news (medication, equipment, etc.), scores each piece of released news on a scale ranging from half to 5 stars and put it on their website.

Initially, a seminar session was held with three physician epidemiologists with a tool production history as research experts, and a specialist in health education and promotion was used to evaluate the comprehensibility of concepts and sentences -- three news producers, two editors-in-chief, and one health journalist -- as media experts, wherein their opinions and judgments were used. The primary draft of the checklist was then prepared which consisted of twenty items. All the participants in the seminar were asked to mention any items they believe are necessary to be included in the checklist in addition to the existing twenty items.

Validity {#sec2-2}
--------

The content and face validities of the primary draft were qualitatively examined. Here, we used the opinions of 38 experts in the field of health news and checklist production (13 editors-in-chief, 19 health journalists, 1 health news desk translator, and 5 methodologists \[with a tool production history\]). A total of 26 sessions (23 interviews and 3 focus group discussions) were held to collect their opinions. Participants were handed out a checklist of twenty items. Each item was presented and discussed. Participants examined each question in terms of wording, proportion, logical sequence, appropriateness and transparency of selected items, and declared their views. After applying the recommended changes, the number of items was reduced from 20 to 14.

Then, the checklist was again sent to six experts to acquire their opinions about the relevancy and clarity of the items quantitatively. Regarding the appropriateness of the question, the following questions were asked: "In your opinion, to what extent this question is relevant to the subject of improving the quality of health news (results of health studies)?" and "in other words, how much the content of the question is relevant and appropriate?" To assess the clarity of the question, they were asked: "How much is the question clear?" In addition, comprehensiveness of the questionnaire was evaluated by a question. The relevancy and clarity of each item were assessed using a 4-item Likert scale that ranged from 1 (not relevant/clear) to 4 (completely relevant/clear). The inter-rater agreement (IRA) and item-content validity index (I-CVI) were calculated to evaluate relevancy and clarity.

First, the IRA index was examined. The items that were approved by all experts as appropriate and necessary for the "news quality improvement index" were preserved and the remaining were removed. Both options "3" (relevant/clear) and "4" (completely relevant/clear) were considered as agreements. Items that scored \>80% were accepted as relevant/clear items. The items that scored lower were reviewed and modified. Finally, the checklist was assessed and approved by two epidemiologists who have a history of tool production, and one expert in health promotion and education and another health editor-in-chief assessed the checklist and applied participants' feedbacks and comments in it.

The comprehensiveness of the checklist was evaluated in the form of a 4-item Likert scale question. The scale-CVI of the entire checklist\'s comprehensiveness was approved by 80% of the respondents. If \>80% chose the number 3 or 4 regarding the question\'s comprehensiveness, that question was accepted in this respect.

Reliability {#sec2-3}
-----------

The test--retest method was used to determine the checklist\'s reliability. In the first round, 12 Persian medical articles were chosen and a health journalist was asked to produce 12 news stories from those articles. These news stories, the relevant articles, and the checklist were handed out to eight individuals. They were asked to assume that this primary news draft had been written by them and then compare it with the checklist to find if the items were included and finally mark the answer to each question based on the checklist and its guide. This was done twice at a 2-week interval. After data collection, SPSS Statistics for Windows,(Statistical Package ver. 17.0; SPSS Inc, Chicago, IL, USA), was used to assess the IRA, applying the intra-cluster correlation (ICC) index. Cronbach\'s alpha was used to assess the internal consistency of the checklist. After data analysis, Kappa scores which were \>0.7 were accepted. The items scored \<0.7 were modified using the individuals' comments and after the advisory meeting of the research team. Moreover, the option of "No Applicable" was added to the response section in some of the questions. Having done these modifications, the retest was performed on another group of 8 individuals after 2 weeks using the 12 previous news stories. At this stage, each individual\'s ICC acquired in two steps of the test was calculated. Among the eight individuals, the two who had the highest IRA score in both rounds were chosen. The ICC was then calculated for each item between these two individuals.

Results {#sec1-3}
=======

This checklist has been developed for health news journalists. Its application will result in controlling certain items of health research news production that can improve the quality of the news. Fourteen items were categorized into the following three domains: (a) items assessing the source of news and its validity (screening question), (b) items addressing the presentation of complete and accurate information on research findings (items 2--10), and (c) items which if adhered to lead to the target audiences' better understanding (items 11--14). The items are as follows: (1) validity, (2) precision, (3) magnitude, (4) prominence of scientific findings, (5) applicability, (6) consequences, (7) consistency, (8) conflict of interests, (9) treatment options, (10) availability, (11) news headline, (12) level of complexity of the news report content, (13) providing the specifications of the news source, and (14) avoiding creation of fear in the community. Each item has a "hint" that helps the journalist better understand the item. The response options include "yes," "somewhat," "no," and in some questions, "not applicable." Wherever a question\'s response is one other than "yes," instructions are given on how to make corrections \[[Appendix 2](#App2){ref-type="app"}\].

Validity {#sec2-4}
--------

In the qualitative phase, 14 of the 20 items remained in the final draft. The measures taken such as omission, addition, and conceptual modification in some items led to the development of a checklist with 14 items \[[Appendix 2](#App2){ref-type="app"}\].

In the quantitative phase, the 14 items were assessed for clarity and relevancy by 6 persons. Four items and seven items scored \<0.8 for relevancy and clarity, respectively. Therefore, after corrections were made, clarity and relevancy were evaluated once more by another 9 persons in the second round. The second round\'s results are summarized in [Table 1](#T1){ref-type="table"}. The comprehensiveness of the checklist too was assessed by a single question. All the respondents (100%) rated the checklist as comprehensive "3" and completely comprehensive "4."

###### 

Clarity and relevancy for each question (item-content validity index)

![](IJPVM-8-87-g001)

Reliability {#sec2-5}
-----------

In the first round, the items that had an ICC \<0.7 were modified and clarified according to the respondents' comments. Given the applied changes, the reliability of the checklist was re-assessed in the second round.

During the second round, the same 12 news stories and articles from which the news had been extracted were assessed by 8 other health journalists 2 weeks later. At this stage, ICC was calculated for each person by test--retest method. Two persons were selected among the eight, and between-instrument ICC was calculated. The resultant ICC was 100% for most of the questions. These results have been summarized in [Table 2](#T2){ref-type="table"}. To assess internal consistency, Cronbach\'s alpha was calculated, which was 0.98. The effect of removing each question on the value of Cronbach\'s alpha showed that none of the items needed to be removed. These values have been summarized in [Table 2](#T2){ref-type="table"}.

###### 

Reliability indicator for each item in the second phase
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Discussion {#sec1-4}
==========

In this study, we developed a checklist to guide health journalists in producing health research news. This checklist comprises 14 items in three sections. The first section assesses the source of the news and its validity (1 item). The second section includes items that assess the presentation of accurate and complete information on the research findings (9 items). The third section covers items that, if adhered to, can lead to the target audiences' better understanding and lessen the possibility of being misled (4 items). The checklist\'s validity was assessed both qualitatively and quantitatively. Its reliability was assessed through test--retest method.

The studies conducted by our research team indicate that, after taking the two criteria of accuracy and authenticity into account, 18% of health news stories were found inappropriate for dissemination in mass media. The qualitative study also concluded that health journalists face difficulties in creating health news as a result of inadequate knowledge of health issues and health research.\[[@ref2]\] Therefore, it seems that preparing a checklist for production of health research-based news can help guide health news producers in producing health news, and eventually improve the quality of the news.

Similar tools have been developed elsewhere, but they are very few in number. Examples are those currently used in Canada, Australia, and Hong Kong, which assess the disseminated news stories on the basis of certain items in the news content. An example is "Media Doctor^™^." This tool can be applied to medical news (medicine, drugs, medical equipment, and diagnostic and therapeutic techniques). The items include: (1) discussion on costs, (2) evaluation of benefits, (3) evaluation of harms, (4) addressing other treatment options, (5) search for sources and keeping conflict of interests in mind, (6) avoiding magnification of certain natural conditions to encourage the purchase of a product, (7) investigating the quality of evidence, 8) novelty of the topic, (9) investigating the availability of the new method, and (10) "Appears not to rely solely or largely on a news release."\[[@ref13]\] This tool examines news after it is disseminated and in case if there are problems in it they cannot be edited. Moreover, there is no control over the evidence and source of news.

Another tool has been developed by Oxman *et al*. The seven criteria enlisted in this checklist are: (1) application, (2) validity of the document, (3) presentation of main findings and facts, not the researcher\'s personal opinions, (4) magnitude of effect, (5) statistical accuracy, (6) consistency with other study findings, and (7) statement of side effects. This checklist can help an individual who has adequate knowledge of research methodology to assess the research from the standpoint of the aforementioned criteria.\[[@ref14]\] Using this tool is not easy for health journalists and demands a high level of research knowledge. In addition to the items presented in this checklist, other items were added to that as well. The strength of this checklist is its comprehensiveness. Different aspects affecting the correctness, accuracy, and quality of the news item have been paid attention to including news validity in the form of news source evaluation. On the one hand, factors affecting the quality and comprehensiveness of the news item have been regarded and on the other hand the aspect of writing the text of the item has been considered in order for target audience to get a proper understanding of the news and also for its successful transfer. Moreover, this checklist is not merely allocated to the news of medical and pharmaceutical innovations and includes all the news concerning research results and health and medical innovations and has a wide range of functions although it has merely been used for medical interventions, drugs, diagnostic tests, surgery, etc. in Media Doctor^™^ indices. In addition, each item has a hint that helps the journalist use the checklist properly. The response options include "No Applicable" in some questions which can create more flexibility whenever the checklist is used for different health and medical subjects. This tool can also be used during writing and production process and evaluates news items before they are published. Hence, it can contribute to producing high-quality news stories.

The current checklist has 14 items (in 3 sections) that help news producers develop news content before and during the process of news production. Given the instructions, the journalist can describe each item in the best possible way. Moreover, s/he can assess the news story, score it, and correct it before dissemination if need be. The content and indices used in the aforementioned checklists were used. However, they had certain limitations such as "difficulty of use among journalists with low level of research knowledge" and "overlooking news evidence and merely assessing the news after publication." Hence, certain measures were taken to remove these limitations during the development of the current checklist. It guides journalists during the production process and helps them edit the draft before it is published. Furthermore, since most journalists do not have a high level of research knowledge, statistical and research concepts are explained in a simpler manner. To better explain the items to those using the checklist, a "hint" and an "example" have been added to each item. The latter two have been added to help users better answer the questions. Based on the score given in each item, the news story is edited and improved if need be. However, there are some restrictions on the use of the checklist of which it can be pointed out that it is often used to cover health and medical research news, and for the news resulted from sources other than research studies, such as news about health advice and educational recommendations, its use will be more limited and less effective.

The validity and authenticity of the news source is the most important point that cannot be overlooked and compensated by any other item, and it can alone determine if the news is appropriate for dissemination or not. The first section of the checklist addresses this issue. In this section, instructions have been given on how to develop news stories on the basis of different sources (articles and research documentations, interviews, and websites). Certain criteria have been set to examine each of the aforementioned sources. If this item is taken into account, it may prevent the dissemination of many news stories of poor quality and evidence. The type of research study and the quality with which it is performed have been approved by others as well.\[[@ref7][@ref10]\]

The second section of the checklist explains research points that can be best addressed while reporting research findings. Information on the accuracy of the study conducted, quantitative statement of findings, prominence of findings, the main target audience, statement of negative aspects of the research study, consistency of findings with other studies, possibility of conflict of interests, and other treatment options should be mentioned in the news body. The significance of these items has been described in other studies as well. These items are usually not adhered to by journalists, owing to their dearth of knowledge of health research methodology and statistics.\[[@ref7][@ref10][@ref15]\] Other factors such as persons who financially and intellectually benefit from the dissemination of results can affect the authenticity and quality of health news. One study showed that, among the 306 drug-related news stories disseminated, 130 had not mentioned the sponsors.\[[@ref16]\] This matter is important because its statement can rule out conflict of interests. Many studies have indicated that many times news stories have exaggerated the health findings.\[[@ref17][@ref18]\] One study showed that news stories describe the effects of treatment in an excessively positive or utterly discouraging manner.\[[@ref19]\] Hence, it seems that, by clearly describing these items in the news content, the status of health research-based news will improve.

The third section of the checklist addresses items that can help target audiences better understand the news published. Here, items such as "level of complexity of the news content" and "access to the main source of news" have been described. Since the ability of individuals to access the sources of health knowledge is a component of health literacy, describing the route of access to the news source has been included as an item in the checklist to achieve health literacy. James examined 1700 health news reports and observed that only a small number had mentioned the source of information used.\[[@ref6][@ref20]\]

In our setting, we do not have specially trained health journalists. In the recent years, a small number of students have been enrolled in the "media and health discipline" at master\'s level to give specialized training to journalists. The low acceptance rate of students at this degree level and journalists' low level of health knowledge can lead to the applicability of this checklist in our context and many developing and even developed countries that have contexts similar to ours.

Conclusions {#sec1-5}
===========

The checklist prepared can prove helpful to health journalists in preparing health and medical research-based news. The application of this tool can prevent the intentional or unintentional overlooking of items that matter as health news quality indices. Therefore, it seems that health journalists can affect and promote the scientific quality of a major portion of news items.
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Checklist and Manual for Production of Health Research News

The current checklist has been developed by the "Knowledge Utilization Research Center" for health news producers (journalists, health news desk translators, etc.). In designing this checklist, we have used the opinions of health journalists and chief editors working in mass media. This checklist helps health news producers select and write news content and will help improve the quality of the news produced.

The 14 questions presented in this checklist will help you in the production of health research news. These questions include:

A question that assesses the source and validity of the news (screening question). (Q. 1)Questions that address the issue of presenting complete and accurate information based on the research findings. (Q. 2-10)Questions which will help target audiences better understand the news if adhered to. (Q. 11-14).

The question that assesses the source and validity of the news:

(This question has a screening role. If 0 is obtained, there is no need to complete the checklist, as the material is unsuitable for news production)

Validity

1\. Is the news source valid enough?

**Hint:** Validity of the source is one of the most important elements of news, and it is applied in the production of news based on research results coming from articles, medical documentations, interviews, and websites. In our opinion, the production of news on the basis of the following guide can lead to production of news of suitable scientific quality.
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When the source of news is scientific documentations: Where validity is concerned, scientific reference books have a high level of evidence, but are often not suitable sources for research results because of not being up-to-date. They are, however, suitable sources for raising the level of health knowledge and offering health tips. Research articles are another group of scientific documentations that are usually the sources of health research results. One of the most important methods of assessing the quality of articles is using appraisal tools. Here, a high level of knowledge in research methodology is required; therefore, it is advised to use the opinions of an expert in methodology. (someone who has experience of teaching methodology at academic level). If the quality of the article is approved by the expert, adherence to the remaining items of the checklist will lead to the production of an acceptable news item.When the source of news is an interview: The authenticity of the interviewee is very important. The characteristics listed below are advised:(1) The person should be well known among the public (the person\'s specialty, education, job, position, and publications relevant to the topic); (2) The interviewee\'s knowledge in the concerned field should be up-to-date, (3) Ethical values should be observed.When the source of news is a website: The website selected should be a scientifically valid website. The validity of the organization responsible for the website also affects the website\'s validity. If the website is extracting the news item from another website, it is better to cite the main source of the news.
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**Questions addressing complete and accurate presentation of research findings**

(Questions 2-10)

**Precision:**

2\. Has the significance or insignificance of the association or effect been addressed in the article? Or is the sample size adequate? (It is sufficient if either of these items has been mentioned).
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**Magnitude:**

3\. Has the magnitude of effect (incidence rate, drug efficacy, effect of risk factor, etc.) been stated in numeric form in the news report?
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**Prominence of scientific finding:**

4\. Is the news content consistent with the research findings? (the news report\'s content should not contain anything more or inconsistent with the research finding)

\(1\) It is completely consistent. (2) It is somewhat consistent. (3) Personal opinion is quite obviously evident in the news content.
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**Applicability:**

5\. Has the main target audience of the topic been specified in the news content?
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**Consequences:**

6\. Have the side effects, risks, and costs resulting from side effects and possible consequences been reported in the news report content?
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**Consistency with other study results:**

7\. Has the consistency of results with other studies been mentioned in the news content?
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**Conflict of interests:**

8\. Has the source of news been investigated for evidence of conflict of interests?
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**Treatment options (addressing other treatment options and products):**

9\. Have other treatment options and products been addressed and compared in the news content?

\(1\) The options have been accurately stated and compared. (2) Other options have been stated without comparison; or they have not been stated completely. (3) The other options have not been stated.
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**Availability:**

10\. Has the issue of domestic or international availability of the product or service been addressed anywhere in the news report content?
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**Questions that lead to the target audiences' better understanding if adhered to.**

(Questions 11--14)

**News headline:**

11\. Is the news headline consistent with the news content?
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**Level of complexity of the news report content:**

12\. Is the complexity of the news content at a level comprehensible to the lay audience?

\(1\) It lacks jargon terminology and is comprehensible to the general public. (2) A few jargon terms have been used and it is somewhat difficult for the lay audience to understand. (3) It contains more than three jargon terms and makes the news difficult for the lay audience to understand.
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**Providing the specifications of the news source:**

13\. Have the specifications to access the news source been stated in the news content?
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**Avoiding creation of fear in the community:**

14\. Has the news content tried to avoid creation of fear in the community?

\(2\) The type of expression does not create fear and disturb public peace. The little apprehension created causes greater focus on the subject. (1) The news somewhat creates fear and unease. (0) The news creates fear and unease
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